Antiepileptic effects under steady state of phenytoin serum levels produced in acute experiments.
The antiepileptic effects of phenytoin (PHT) were examined during steady-state serum levels. Experiments were conducted on 69 adult male rabbits weighing 2.5-3.5 kg. A steady state of one or two different PHT serum levels per rabbit was produced with intravenous (i.v.) injections of loading and infusion doses. A train of focal and generalized seizure discharges (SDs) induced by electrical stimulation was compared before and after dosing with PHT. The results showed that PHT levels of 10-40 micrograms/ml induce inhibitory effects, shortening the duration of neocortical focal SDs. The inhibitory effects paralleled the PHT levels and were proportionally related to epileptogenicity in individual neocortical areas. At serum levels under approximately 5-10 micrograms/ml, the spread of secondarily generalized SDs originating from neocortical focal SDs was suppressed more than the shortening of the duration of the primary focus. On the other hand, PHT showed no effects or only slight inhibitory effects on hippocampal SDs, and the SDs spread from them even at levels of 15-40 micrograms/ml. Electroshock (ES)-induced generalized SDs were slightly suppressed in duration at levels of 20-30 micrograms/ml. Moreover, both the focal and the generalized SDs were greatly prolonged at high serum levels (greater than 40 micrograms/ml), although such facilitative effects were rare. The clinical contributions of these results to PHT treatment in human epilepsy are discussed.